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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small optical monitor, an 
optical filter, and an optical module comprising them in which the 
wavelength and the intensity of light outputted. from a light source 
can be detected with high accuracy. 

SOLUTION: The optical monitor 1 comprises an optical waveguide 
section 10 having a Y- branch core 16. a silicon substrate 20, a filter 
block 30, an optical fiber 40. a first photodiode PD1. and a second 
photodiode PD2. The core 16 has an input side end part 16a 
connected with the optical fiber 40, one output side end part 16b 
connected with the filter block 30 and the other output side end 
part 16c connected with the second photodiode PD2. At the Y- 
branch part of the core 16, light is branched at a specified ratio. 
One branched light passes through the filter block 30 and enters the 
first photodiode PD1. The other branched light enters the second 
photodiode PD2. 
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»«rst©wiBc3&t-fey N^ntt^. fTOin&i 50 

ffi«^V2:fcJ;L^|jt<BSi:£J|]UX. ^ 40 

— tfy-f r- h* L D©ffi*3t©»«i:«fi*«fS-r* D 
•5-LX, MnmV& \ 5 APCiKl6 0*J;{/A 

TCi»17 0S«HT, W7J3fc©»ft£«fia«a«fc 
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m (8 5t, mm ■. mm<tykm= 3 ■. n saiht©** 

fc. *E7K*fflUT^>U 3>»£2 0 £i$fe#-r&o «±cd 
IgfcJ;oT. Y#l!£gR£r ft537 6 (,. if|6/i 
m, ?§52 6 W m) a*Jgfi)t£:ft.5 (0 4 (e) ) » 

[0 0 5 1] X57XvfL^MffifiJcS3£«£ffl 
t^T, T$$9 5-y h'Jl 1 li5ck^3 7l 6co±lc5^M 
£itt«£-tt\ ±gR^^ y h*Hl 9&MtfZTZ> (0 4 
(f) ) . ft#:fi<]t-^©Xg^iK^T-5o 40 
[0 0 5 2] X^X^t:*Mfflj5SSBC05 L ^>A*rtG) 
ttlSX^-v 5 !;:, 37 16*5MSntyU3>ig2 

o zmmTz. 

[0 0 5 3] TRIESSfc(iTEOS^12scc 
m, TMBS6sccm, TMP£lsccm, mm& 
400sccm, Ar54 0 0 scc m©S!tfiT, ±g& 

[0 0 5 4] ?^>A|*JCDflE7j£:3 0 P atCflMtL, 1 

3 . 5 6mhz ©iesii&^xgpmffitaisx^— 
izmtimmi. 6w/cm ! -r-epjD-ts. ;micj;o so 
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T, 3^>A'ftt;;X5Xv#f££U 8 4#T?TgR^7 
7H11 1430:0*3 7 1 6CD±IC, B&JiZfiPfimim-g 

nrzmmm 1 5 u mcos^u (bpsg. .Lgpi? ^ > y p 

U9) #i£*8T-5„ C©±aP^5.y H@ 1 9tt, 
1. 3 ^m©^(C*fLTjaiff^l. 4 4 6 5 CD^tt^^T 

[0 0 5 5] ±.^9 5 s» Hffl 1 9 AW&ttStl1Z-> U 3 > 
S«2 0S^§8©«iS*PrttC-ir2; B£SlS?Hfl, 

3o#fw, $<i9 o orcD^T-jn^-r^. 

it, ^it>4 0 O'CtCiSg^nT&D, ->U3>lfi2 0 
NLfefg:, 9 0 0r£T«#5r©iiJ£-T#a£ 
it" -5. 9 0 0'C^e 4 0 0"CS-C(J. &ft2X:<D 

SiJ^TTMS-a-So 4 0 O'CStT^fti&lS^gTLfci: 
C5T->U3>a|j2 0$:3J0ttl-ro 
1 OtfiMTZ* 

[0 0 5 6] ^ilttBJLfcct^lC, *HM<OPffi{C^^ 

lOiim^n, J103t#«tt«l OizMLT, 
-fAMO, il7*h^-ft-HPDl, m2y^h9 
-ft-HPD2, J Jl9 7ay 9 3 O^tf, ti 

9y-f, 3r>Z>^Un*.99m$:m^-?\Z^ti\$.2 

£tl Setter -5. Jt^tfJfCte, *SIJfiOD»lilCj6»*i« 
^t'E— 9 1 (i, 1 OmmX 1 0mm©-t)--f XTCfifiift 
75«Jft£T&3. cniCjtfLT, ^CD^tZi' 1 tracts 
^©fi£*©5t^:X^ tt, *<j 4 0 mm X 2 0 mm©U-r X 

ft^n^ite, fi£*(7>^-^tc#LT#*lt-Cl/8 
©3>/^Ht*»lfi!canTH5. tLT. 1 
£*E*iMfC: -pT, )ttya-;H 0 1 fc/J^ft 

[0 0 5 7] Sit, *$SM<OJ&m\Zfr1!i>.Z>yt*:-9 1 K 
«fctl«, 3tSiSB&g|5l 0lC^fi)c$nfc3 7 1 6©Y5i-te 
»ICfet»T, 3tttBlf^<3DJt^ 5 0 : 5 0) l; 

^■lK$n«. 0 ^tejt*t5 o : 5 0 7^M7'D 

pd i*?tu^-r^*ffim^v 1^27* h9-f^r- k 
p d 2 AWfiT&mEEmnv 2 ^mmt^x'^n 

•So 

[0058] V1=T-V2/100 

[0 0 5 9] LfciibT, W-WEttl 4 0**Jftt|-r*tt- 

[0 0 6 0] 

S = (V2-V1) /V2=l-T/100 
[0 0 6 1] i^c^,, Z\(D£.o\Z, W-JHHSfi, U— tf 

Uyf 3 0<7)@ii^T©*-©MicT^$n-5i<J:lcfe 
X^r^dt^pJtgi^iS,, ^27* hy-f^-HPD 
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2 tftoJiTz>mi£m^ 2 tmm®9& i a o tt\bir?z> 

&r^filS£A/Dg}&LT. M«A7 3>tDSP(D 
igital Signal Processor) Id J; oTMST^Uf, •7^)1' 

[0 0 6 2] ££,tC, 7^;i/^^D^i7 3 0 IC^JA^^•y• 
-57 > ^S:®0f^^tT, 7^^707^3 0011$; 

7"D 7 ? 3 0«75iaS(CJ;^!Rftt«^O^$fl<]Ji?6lCfflIET 10 

[0 0 6 3] U±.V>£o\Z, *^Jg©^tc^^^^ 
n^UcJ;n«, U— tf^-f*— h*LD©tb ?!}£©$!« 
*J:«»fi*«iE*fc^z: ^ U >^$n-g>yca6, Z\(D^ 
— ^ l ^ffl^jX^tifc^^^i— ;n o l £> fiS&a?** 

[0 0 6 4] m2o>mm<Df&m cn-ctt. miosi 

[0 0 6 5] 7^M7*Dy? 3 0©^jfit;iO^ 

T, EI5£/i!UTi&l3rr-5. &*3, EI 5 (a) «, 7 4 
M7"Dy? 3 O©^fiJc,a©#4«0TSO, 0 5 (b) 

it, 7^w7D7 ? 3 o<nmfe&mm?z>tz.vb\z.5ffi. 
&,frt>mn.fc&ms&3 7 &m^tzy ^ )\,? ?a - y ? 3 0 

[0 0 6 6] 7-fJ^7"Q7i'3 0«, 15 (a) (Ctk 
■Tck5{C, fta»fl£i&gP3 3, 30 

[0 0 6 7] 74 J\s$7~ay7 3 0&Mm.-?Z>fctb\Z 
tt, £f, m^©±^$©S^««3 1©±IC, 0 4i;i 

T, 373 5 t^-r*3t#«KW 3 3 ^ 
(C, 0 5 (b) tC^Tcfc 5 {£, n T 3 5 *«3t#iSt8&a5 3 
3W4>^lCttB-r -Settle, 3fc#i£8&ffl53 3*q»B3tt 
t?«SlS3 lS373.5©fi#*|SlTei(ft*. 
IC, 3 7 3 5©*^tCjfi32-r-573|6lT'5^S«3 l Sffl 
iU 373 5fflSfiI^f Hj^tS. K±0«»ilg 40 
(CkoT, 5 0 0X 1 0 0 0X 5 0 0^mO+T'fX©i 

[0 0 6 8] ^©jS^ClttLT, 05 (a) {CSrTJ; 
3tC. 37 3 5©— 2r©SS®S«-3BI*#*IBJK3 7 £ 
WffctZ, u ^T7 ^ 7*a 7 3 0 ^fiKt^. & 
*3, 373 5©— 77©^®iit{Cte7J©3SffitCi3|«ft: 

[0 0 6 9] ^©Jt^r-^Jctt, jgj! £i±2> ftp, 
(C*f LTaaj7S5^S1StC®tlT^©S^ -5 d 
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fco ^©^*©JgS7^;i/^$*HM©^tC^-5 7 
-fM7D7?3 0l:ftAT, Si©$I©fil;^Ai 

K mi 7* h^^-HPD lT©S3t^*«fi<*:« 
*5^-n#&-5. C©,&, *mg©Jg|gtc^-5 7^^^ 
7Piyi7 3 0 (CJ:tl^, 7-fM7'07i'3 0ICAW3 
tafc^tt, 7^Jl/^tbT©Ktt^HM3 7*5«tZ>*Cl 

(Dmrnw^mmz 7 tzmm^nrz-ty 3 s^slt 

Si7*hy-f^-KPDi l;#^ns u 1 b 
fcd^T, 74 )\>5>7~u~j7 3 0 £MS1 7* h^-f;*- 
h'PDli:OW©/U G&S&) lCt5(t-55ta^!9WcC 

[0 0 7 0] 'A\Z, fH 1 ©S6Jfi©»Jifc35»3&»*3t^- * 
1 tc<»A.6.n^#&l^gPl 0 <hgfcSft*|g©ft#i!£8& 
gR5 0©«/££:, ^©7t#KSSgP5 0 t7-f ;^7d 7 
^3 0©^^felCQ^T, 06, 0 7 £fliUTlttSHT 

-So 

[0 0 7 1] ftW&ttffi 50tt, 06 IZTjk-f- ct 5 tC, IS 

s&asi ot;*tLTsi*^ffl37 5 1 wmtoztutmrn* 

©t>©-C&5„ 0 6 «f(r^LfcJ;^{r, yij3> 

M2 0fflil$ ^*Ztt73|6j, ¥®7JI*>l£X 

[0 0 7 2] 7/^7D7^3 0li, 3 

7 ^wttsftw 5 0 m\z&mTz> «t 5 ic75 isi^ae) e 

tl, «A.tf*n««ftS!»»S9K«toT3t*a6l»»5 0 
f'H5££n-5>. :W:J;oT, 7-fM7P773 0*s 
M53735t, 3t#i^g&g|55 0«S37 1 6# 

[0 0 7 3] SStC. 7^M7d yi7 3 Ote, |7l; 
^TctpfC, -?-©AS*M (if«#^«M3 7) ^'YttitC 
*fbT5° OfiStJt'ai^AlSWSnT^*. Life 
^oT, 37 1 6^e.7^J1.^7D->ri7 3 0^©AM?t 
tt. K«#:^B^3 7{C*fLT5° WAW^^ttSu 
tfcas. d©J:e»{c, A«3t*«tl*##JBIIt 3 7 K» 
LT5° ©AWft^l" Sfci£>. R«^»JK 3 7 SrS 

ja-r-siSja^wffi, xw^ii o° ©^s^^-rsw^ 
(SM5 S ) *t«fei;a. ^#Kssgp5 0«, r©s» 

>t©(pl#tCJffO:^ J EI*7 l effl37 5 1 $<»^T*5 0, 
^fjfi, KMltmiT 5 1 jC«koT3t©^SS:§tt«)xA' 

0*»6*TJt«tjftl»»5 0©K»«) ^#^n-5. 
[0 0 7 4] UI.±©ct-5(C, 7^J^7"D7^3 0t)t 

#»»»5 0£8&tt-r*;i£«;:j:oT, ^^ju^^p-^ 
^3 o©AM®tc*iit-s»s&t) l 6^3 7 1 e>\zm?z\ tts. 

yt&ytmmizmz z. t. \z& 0 r»±t **i-f-n©s. 
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[0075] <hd3-e. mi (Dmmo&mizfrfrzyt*: 

6 tittup, frftzmm^nn, *mm<?>M 
mtmmiz, u—w^*-vLT>fr^mjy£ntzu- 
■*fytt<DTmm±2*iz> a tzt~L, ^#kssspio© 

OiYi (SfctiZW) tcD^Sfi, 5" tCE^$tl^> 
fe©Wi<, 1 ~4 5 ° CD4 , ^e.S^nItgTab-5„ 
[0 0 7 6] y 4 )l& 7a y if 3 0 <h3t#)Rg&8fl 5 0 1C 
ft*T. 0 8IC^L-fc^#ffit^g)5 6 O^iifflLT^J: 

[0 0 7 7] d©ft#j&S&gP6 Ott. *17*>m 
— HPD 1 K:»L.T3t**»fflSnsigHa*Y«i»=»bT 
5° ©*S#fe«f'-PJ;-5ftfl[»l8P$nTti*. fLT, EL 

8*3ttt, 5° <D\$ift$:^TZ>Z\£.\Zl3.Z>. dCDct^ 
t'. A«*3fc:WR*#*JMt 6 1 IC#LT 5 ° ©ASWlfc 

*rr*fc«e>, itMiJi6 i £igj®L.?fii ^Tt- h^-r 

*-HPDl \ZM-fZ>Mi&X.<Dm, A»)tt 10° ©A 

«£^«ig 61^5 ^T3t«&ESgp 6 o <D&ttm 

[0078] £Ui© j; 3 ic yt&mm 6 o »c «tn«, 
mMW-^mm^T^ y -< ju? y~u y y ^igst 

\zfrz>„ 

[0079] 1&3 <nmm<DBmi *3&m<om 3 amm 
(Dwmzfrfrz>yt : £> s 3--)i'3 0 1 £09 tcsvr. d© 

3tt^-^3 0 1li, ->U3>^1£3 2 0, COx'J 
3>Sffi3 2 0 i«CJE^£nfc3t#i£&&gK3 1 0 fcfflf*. 

[0 o 8 o] ytm^M3 1 Ofi, @4l;SL«#iS 

i^gpi o<D&mxm£Mm-(Dj3miz£-oTMi$.2ti, 

37 3 1 1, 37312, MU:37 3 1 3 £*T-g>. 

ftigi&se&gfl 3 i otct±. 373 i nzyt^mizm 
mzntzu— if^t-HLDiii«*nt^5. e:© 

o, 37311 <t©3t^ici5(t^fg»^i:*?Eie.nT 

^•5. 37 3 1 ltli, 1/—- tf H l D 

& e. m^j $ ntzmmzf u-y^ h l d kbi <=> & 

l/»«fc5»C7-f W—9 3 1 7^*JfS$nT^-5„ 
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[0 0 8 1] 37 3 1 2<t37 3 1 3 «. 73(n]ttiSS^-g§ 
3 15^bt, 373 1 1l;^tlTM. E1CD7? 
fSH±*£-&§g 3 15«, 37 3 1 lfr<b<nyt$:ffife(Dt&$ 
lr^'#JL-T3 7 3 1 2*J;tf373 1 3 {Cfiitf £*>© 
tfUxJi, 37 3 1 1©^CD9 5%*«3 7 3 1 2 
iC^A^n, 5%*i373 1 3i:#AStl§. 

[0 0 8 2] 373 13H, Y»lS»S^rUTV»-B. CI 
©^tegPIC*3^T, ttte^Wlt^ <«*tf, 50:5 

o) tc^te^ns. ttmtsnrz— uvrnt, y^ov^y 

10 Py?3 0SliLTSl7*h^t-h-PDlia 

^t-KPD2CA^sn5. z\<d£o\z, &mm<DB 
mzfrfrzyt^zis?.— )iz o i izit, 373 1 3, 7^ 

JU^^P-^i7 3 0, ^17*h^t-HPDl, *3J: 
^27th^t-KPD2(;J:t) T#tfi)c$ ftfc}^ 
3 0 3frffiZ-Z>nT^Z>. ZWJt^—Z 3 0 3ti, 

[0 0 8 3] S/'j3>I«3 2 0On» (**Vitt, > 

20 ij3>i«3 2o±) t-w;, int@Ki4o, mmm& 

150, APCIUgSl60, ATCM170, fccttf 
U— If ^-f KLD SrEffirT £ L Dffia®^ 3 3 0^ 

[0 0 8 5] I/— Wt-KLDlii LD^1/jIh18S3 
3 OiCcfcoTlgSj^n, ^-H^tftt»tetCct^>T-»d/ 
^-HfclElftSnfcU— tf3t*nT3 1 lic*fLTM 
^"T^o 3731 1 KWASn/tU— lf3t«, 
30 -^3 1 7*«SLT*|Rltt»^»3 1 SfCfiJiiL, d 
5 : 5lC#fiJ2n£o 9 5X©5ttt f ^7312 
tc»j^$ nfc^^r-f A* 3 4 0 S«fiLT^8R0!>3t»S 
(El^tirT) IZfcm^tl&o SXCDltlt, 373 131: 
»A$tl, ^COY^i&gPTSSKS 0 : 5 0 IZ^^ti 

[0 0 8 6] mi7* h^^-KPD 1 tt, 
40 %3 1 0O373 1 3*67>fMyPy^3 0 

v i izm^LTmtir^o 

[0 0 8 7] — J} t m2y* by^^f- HPDtt, 3tH(L 
&K8I5 3 1 0O3T3 1 3^6a*$nfc^SriSSW^ 

[0 0 8 8] ^17^- h^^-KPDlTi^tli^^n 
frmEEmn Vlt«27*hy-ft-KPD1^6(tl* 
Sftfc«EOTV2ll, tf^mSSl 4 OlcA^tl^o 
50 fhS(H]gS 14 0H, (V2-V1) /V2=S ^Wfo-T 
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-a. zcDmnms tm&mnv 2«, mmm& i s o ic 
[oo8 9] MtfiaRfti 5 oictt, ^je> u— • tf y-r 

KLD©tH7})£©3$K@il{iI£«Jim^V 2 £©H$C, 
flLfitStWM^t-fe-^ h$nx^5. ©JPlHli^l 5 0 

n, cne.©nBigct, frffiai&i 4 o*^eji$nfc« 
-- >r^-r *- h l d © m tiyt^m t z m-&r z> = 

^l/T, Wapi§]g& 1 5 0 it, APClHlg&l 6 0*5<fctfA 
TCIeli&l 7 OSrfflUT, W*3t09ftllE4:»fi*»S«ffl[ 
(ISiMl) tc— ScfS.tol'UT^^'I'AJC^— tf^-T 
KLD£ftMrr*. ^±©<fc 5 Ic LT, 3£e$?jL— 

Srse l it u — tf 3t**ttie $ n t ic & . 

[0 0 9 0] £Ui©«i;5»C. ^l&SSCDJgfilCT^STt^ 

5^3.— 3 o i a, 3t©^S*ictu:»fi*iESSic^e-^ 

U>^-r-5^^^3 0 3$IATl^fcii, ^«*=fc 

ummmmmizmmzntzytz: v— tf ^-r h l d 

So 

[0 0 9 1] 3 0 3 £1^— tfy-f:*- K 

LDJi, ->|J3>S«3 2 0 _hfcJ||8Wt3*l. 5t#»S& 

3 1 OlCiJ^T^WiC^^nxU^fe*, 
3-JI/3 0 l©/hgHb&*l6gt£nT^£o 

[0 0 9 2] El 2 {ZTjklsftyt^i? zl — )V 101 iZid^ 
T, U— tfy-fsf-FLDJdat^r-f/tl 1 0{Cjg/^£ 

^jiJfiojgfig^^ja^^v'a.— ;u3 o i icj;n 

SrfT^fc'WT^^gPS 1 0ic^$tlfenT3 1 1 

^, MiS0ffiKrfi]±^Bi^<t^-5„ 3 0 

3te, — ^©IgfriJlAT, • tfy-f^-— KLD©J1 

[0 0 9 3] fefi, -i 3r— HLDtLT, 77 

yj • ^D — OPabry-PeroD^-f ^©fiU, DFB(Distri 
buted FeedBack) I/— tf ^ b\ ab&l^ti, EA(E 
lectrical Absorption)! — +f^<^-— K^^^fflT-S 

[0 0 9 4] 0 9(::j*L;fcJ;3{e:, yt'EzS*. 

-^3 0 1Tli, l/-if^-Tt-FLD07D> h3fc# 
-t©»tt3t3^3t^-^ 3 0 3tCckoT^-^ 

[0 0 9 5] tf^-T^-- KLDCA*.^^-^ 
U >yt5^"^ 3 5 3 ZiffiTLtzyt^i/ZL-fr 3 5 1 

*3j;^q&v?3.-;u3 5 2&^nt'nmi o, 1111: 
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[0 0 9 6] HI 0iZ7r;Vtzyt : £i?=L—)l'3 5 1 tt, 
'J 3>S«3 7 0 <h. d©->'J n>S«3 7 0_k»CJ£/& 

3 6 011, 0 4JC^Ufc^K^gPl 0©Mjfi^te<tl5S 
P)— ©*te(CckoT^$nTti0, 7 3 6 3 £*rr 
-5. 

[0 0 9 7] yU3>i«3 7 OJite, U— tfy-f;*- 

10 > hfttH^SUte. 3t77-TA'3 4 0 t^Wfctt«E$tl 

H. ft^r-f A3 8 0i£^lT373 6 3 Icft^lcjg 
«SnT^4. *77-f A'3 4 0i3t77l'A , 3 

8 o tt-t-n-en, ->un>a«3 7 oic^$n/tv^ 

[0 0 9 8] ^i&B&gfl 3 6 0 IZBf&Htltz^ 7 3 63 
«. Y^J-lKaP«:#LT^-5. Z\(Dftmmz&\,*T, V— 

0 : 5 0) IC^te$n^»o ^ttStlfc— *©3t»i. 7^ 
20 )l>i?7ay?3 0&ig*LT^l 7* F^-f t-KPD 

itcA^$n-5„ 5j-te$nfcfi!i^©3t«. ^27 

* h^-r^-r : PD2lrA^$n'5„ d©J;^{c, ^ 
ya-;l/3 5 1(Cli, 37-3 6 3, 7 -i )V5> ZTa y ? 3 
0, ^17th^-ft-HPDl, &£z*m2y* b¥ 
-f^--KPD2(CcfcoT^$nfc3t ; e^^3 5 3*«fl| 
A6riT^«>. CO^r^3 5 3tt, ^©^^-^ 

1 tRsra-©tsffi • «^**-r^.fo©-cfe^ 0 
[0099] ^ >j 3 >mm 3 7 0 ©nsp ($>z>mz, -> 

U3>SS3 7 0±) fr*IMlSSl4 0, $W!hII& 

30 1 5 0, APCHK160, ATCI§lgSl70, 

tf t-HLD ^IltS L DKMlHl^ 3 3 0*? 

(^jfHt-T) « 

[0100] — ^r, 0 1 1 \Z7n\,tz^t^J=L-)V 352 
«, Jfct^j.— 5 1 tra«K, ->Un>S«3 7 0 
t, Jl©->Un>SS3 7 0±tC^fi)tSn/t3t»)SK^ 
3 6 0 S:<iATVi-5o 

[oioi] ->'j3>ais3 7 o»c«, U'— tf^-r^-- 

>h^l±l73gp«, ^7 7"TA3 4 0 &3tt*$l£tt|lt3n 
«, Jtt^i-^S 5 1 <tS&0. 7t^7-fA'^^$ 

r, 3 7-3 6 3(cjti^e<j{c^$nT^^„ 

[0 10 2] ^^-^3 5 2©^©M©«fiK{COt,i 
T«, ^^3.-^3 5 1 <hB&|B]-T'&3o fe*. ^ 
yi-JP3 5 2l;*3t,)T, U— tf^-Y^— KLDH, v- 
'J3>iS3 7 OJitC^^nx^^^, 0 9tC^L/t 
^SWUSSW^ffifc^^S^v'i— ;U3 0 l©«fc5 
iZ, V— tfy-Hr— HLDSr^-^ 3 5 3 ttfcOt 
#fl£S&g|53 6 0il:MLTfeJ:K 
50 [0 10 3] fitiCO^tya-^SSl, 3 5 2 iCckn 
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-SCi^nTffii:^:^. Oit), U— !f si*— KLD© 

LTffi l^n^> 7 D > h 
3©||M©JBMSlC^3:ft^vi— JU3 0 1 il^^©^) 

[oio4] [is 4 (DmmcDmmi *¥&w<Dm a ©uss 
(DMmzfrfrzyt^ei??.— )va o i &m 1 2 jctr-t. c 10 

0^a-;MOlli, ->'J3>S«4 2 0, ;!©-> 
U3>g1£4 2 0±{C^$nfc^#iK^ai54 1 0^1 

[0 10 5] ft«$[g&g|$4 1 OtCtt. 4flOU— y'^-f 
*- K L D - 1 . LD-2. LD-3. LD-4 
$ni^5. l^— -tfy^*— HLD- 1 ~LD-4tt-E- 

n^*n, □73n-i~3ii-4i;assnw 

S. §37311-1-311-411, ^fatt^H 
(H^-a-T) S^L-T, 37312-l~312-4t3 
iI/373 13-l~3 13-4lCg^tltt^. # 20 
*[SlttM-&§§tt, 373 1 1 - 1-3 1 1 -47>>£CD3t 
S:m^©it*lC^fiJL.T3T3 1 2-1-3 12-4*5 
W373 13-1-31 3 -4tCgj||-r-5feC9-CS& 
3. 373 11-l©)!£©9 5%iJ!373 12 

- UC#A$tl, 5%^373 1 3-ll;iA$tl5. 

3731 1-1-311-4, 37312-1- 
3 12-4, *3J;t>*373 1 3 - 1 -3 1 3 -4«, 0 
4(C^LAc^;#K^g|5l 0©371 6 ©§Sjg;fr£fe<i:B£|^ 
— ©#ffil::J:oT3£#*lM84 1 0 izmfctEtlZ. 
[0106] 37313-1-313-4 iZitttl^ 30 

n. 3ttz^ 303-1 — 303-4 «^m^ 

•So ^n^^t^^ 3 0 3 - 1 -3 0 3 -4H, ±.m<z> 
ft^-fl, 3 0 3iB&P-©t8|^.fl|j$*#-rSt)W 
T?&-5 0 ^^^.^3 0 3- 1 -3 0 3-41*, 7^ 
^^^^3 0, Sl7th^t-KPD1, iicttK 

->U3>lg4 2 0li, 7-<)l?7Uy>7 3 
0, »17*h^t-FPDl, 4J±tXJS2 7* hi/ 
-f *— K P D 2 »?J£©fl3rtf*0!l;SL« 
3 0 0 Mm©ISTX7f >i/SnTl^. 40 
[0 10 7] ->'J3>I«4 2 0_h i>U3 
>S«4 2 0©^) fH£®B&4 4 0, WtUSD 

S PTflWcStlfclHWigiM 5 0, 

LD-1— LD-4 ICtt/frf Z> A P C IslSS 16 0-1- 
160-4, ATC|H18§1 7 0 - 1 - 1 7 0-4, 
Z>'LD«gft|5]8&3 3 0- 1-3 3 0-4i»ttA6ftTlr» 
*. «*.«, tfy-ft-KLD - 1, ^-^30 
3-1, 37311-1, 3 1 3-111, —' 3©5tSfli 
m&mtitTZ. -ttzt)-t>, 0 1H, 40 
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[0 10 8] JW±CDJ;5tCtilfiK^tlfc*IIJjg©^)ilc:^ 
frZ>lt : Ei?3L— JU4 0 1 ©Si!)f^S:itt^-r-2)o 

[0109] # l^— tf y-f ^--KLD-l-LD-4 
tt. LDHWI1IK3 3 0 - 1 — 3 3 0 - 4 iZ^^xmW) 

tlfzU— ^$37 3 1 1-1-3 1 1 -4fC*tLTtti 

y-'^-f ^-kld- i~ld 

[0110] 37311-1-31 1 - 4fcHfc\£ft)fc 
fttt-^-n^n, *(6l'tt^g§IC*3^T9 5 : 5IC#£US 
n&o 9 5%<nmt, 37312-1-312-4 \Z& 
tfcZtttcytyr-i A* 3 4 0- 1-3 4 0 - 4£jgE&L-T 

tc<sj£$n&„ 5%©^n-^ 

tvetl, 373 13-1-3 13-4^11^ 
^303-1-303-4 (C#A$n-5„ 
[0111] g^-:? 303-1 — 303-4 tt, _k 

1, 3 0 3£ra«»c, mxstiftyt&tom 

TZfSiy* hy-f^-h'PD 1*3^^2 7* 
^--KPD2(Cj;oT ; Er:^U>^'L., ^©i^**«JE 
*#Vl;fcJ:tf*JEfa#V2£LTSf-J|E|allfr4 4 Ofc** 
ff-#@g& 4 4 011, 3 0 3 -1 

— 3 0 3-4@tC (V2-V1) /V 2 = S&WlilT 
& = ^©ti-ff«S tfEflfV2H, Mmm»4 5 Old 

[0112] fommi&4 5 otcn, ^sb^i/— tt-'^-r^- 

-FLD- l~LD-4©W^^©?S«a«<iS < *:«BEM 
§V2 i:©Mgc, *>J;£K^— - W-i h'LD»tH^3t 

$UflPISg&4 5 0H, d*x£>©|I|$:<i:, if^[§]g&4 4 0 75> 

Saasnfc*JEEfll^V 2*J;«W-J|[«[S t*fflt»T. 
^©^-C©# V—*f y-f K L D - 1 ~L D - 4 © 

ffl*3tt©»ftt«fi*49s-r*. f-Lx, mmwn&A 5 

0H, APCHJgS 1 6 0 - 1 - 1 6 0 -443J;^ATC 

iKi7o-i~i7o-4£ffl^x, m^^m. t 
WL&wsmm (Wtmm \z—%c?z>£.o\z*)7)ii?iL. 

iZ& V— y-'^-Y K L D - 1 - L D - 4 «Mf|T<&. 
^±©J;5{CLT, 3ttya-*4 0 1*f,«O)tg 
Stc*fbT, MfeJ;Mfi^SLA;4fgfflk-f 
^ttt^^ns ditches. 
[0113] W±©J:5l;, ^^©^ffitc^^^^ 

^jl-J1/4 0 lld«tn«, WkViV— Wt-HLD 

- l-LD-4A?-OfflyU3>lS4 2 0±IC^«$ 

[0 114] Sfc, -©ftiJP(Hl8S4 5 OKioT, 
— tfy-f^-- KLD- 1 ~LD-4^e.(±l7 t ;$n-5^g 

©a* s tf^ico n-c©i»ffiw»*j «fc ^tt5M»«t 

firtJtl-S^a?), y^-f^l-— KLD- l-LD-4 

6 © W ©?SS ^— S £ T -B d <h ifima, t: Is. % . 
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[0 115] ZblZ, &Z>V— W-i*— V\zmfc^f& 

[0116] 13.&, jt^mcoMmizfrfrzyt^i?!,.— ji> 

4 0 1H. A-ZKOU— tfy-f h'LD- l~LD-4 

W^J£tyi-;HO Hi, S-U— tf^-f h'LD 
- l~LD-4*^tH^Snfclx— tfytfimyy-t A* 3 10 
4 0- 1-3 4 0-4lC^A£n-5=fcplC#|fiK£*lT^ 
$1/— tf^-f:*— h'LD- 1 ~LD- 4CDW^gP 

[0117] [msommcDMM] *&.wv>ms<D$m 

ViMmzfrfr&yt^iSx-— )15 0 1 £0 1 3 d^T. CI 
0 lte, >W$r'-S*9 0 3 F*?gR(C, X 
T-^9 0 5, V — -f HLD, gl7*h^ 
sh-h'PDl. 127* hy<t-KPD2, ftX^X 
/1>^ Ot&^l^X : ^'J>KU7JJH^>X) 5 1 20 
0, 7-fM5 3 0, If-SX* 9 11, fejxtf-y— ^ 
Xl/i7hU^^ (T/E) ?-79 13$iATM. 
ClO^T, Sl7tf-y-f KPD1, ^27*h^ 
-et-HPD2, Jtl+X/^>y5 1 0, 43J;IXX^;P 
* 5 3 0H, Xt— >»9 0 5CD3f^(iB(cBH$nT*3 

[oi is] sfc, ^->*3.-;i,5 o i«, v— 

>>/9 1 5 £fit*_T:teD, U— tf^-f h' 

[0 119] g| 1 4te, Jt^E^j.— ;|/5 0 1 CDKytr— 
v9 0 3rtSr±73^6*-fc¥ffiHTab-g>. £ £ iCTjrT J; 
5\ZV— yry^*— h'LDfflA'^m t^X^X/^ 

^5 l 0(CcboT^77(R] (¥H*IrJ) izj&zkznz. 

[0120] 7^;^5 3 0, ^17*t-y-ft-KP 
Dl, *S«J;I8B2 7* h^*-HPD2tt, t^x^X 
A>^5 1 OtCcfc^Tte^^nfc^ »^S&± 

cElsnti^. 5 3 o«, flfcgtccjcsu-ot 40 

[0 12 1] Jfc*jfc©-tt (#J;Ui5 0%) tt. 7^ 
^5 3 O^LT^l 7* hy-ft-HPD 1 \Z$m 
U fOlCO — g|5 (ftAfcfS 0%) tt, S2 7*h^t- 
KPD2lZit^iiJil-r-5o 

[0 12 2] ^27* hy-f^-HPD2li, 

— wssitu j g-©5iSFi^i;fc»iEm^v2&tti^-r 

—73. ^17*h HPD 1 IJ, X-<JU^5 50 



) 4$H 2001-358362 

20 

3 0£5>LT, fc*c}t<D— gfl<Z>$ £ tC^iSS®^©*- 
£§t£L, ^©^ffitCj£C£«JE«#V 1 S:ttl7l-r^. 
tLT, «JE«^V1, V2li, «A.«DS P7^£>#|f& 

stifcwweai (s^-a-T) icitens. domniiss 

7l^»ttl-r-S>. tEi§VlitEMV2i£ 

itmT2>z.iilzJ:-o-C, u— tfy-i*— kldodwtj^ 
[0123] ddTtte.nfcu— - tf^-r h*LD©m 

*3fc!JU8*S«fctf»JSafcfttt. :i<Z>3frEv>;L-JU5 0 1© 
*^'JX>-->3>fii <«*.«. «17*h^*-H 
P D 1 43 «fc Jg 2 7 * h ^-f F P D 2 OS3t«5flE*l 

[0124] a±. *mm<z>&m\zfr&2>yt*:zSx.-)i> 

5 0 1 l;j;n«, V— KLDtttlC, CCD 
[0 12 5] JfrE^o.— ;U5 0 lCD+t'J 7V 

— >a >«*«^«&flji»an, «iwiHiB»c»ttsnT«r»s 

fc*. 7-fM5 3 0, il7*^-f3i--FPDl, 
S27*^1 , t-KPD2 ^©«fiKg«00^a<)^fir 

[0126] [M6 V>mM<DMMl *¥£W<?)m 6 ©*J@ 
e>J&MiZfrfr2>yt : £i?3L—)l> 6 0 1 &0 1 5 ICth-To C 
0316*^3.— )l>5 0 1 «, /1y^r— >?9 0 3 rtgpt', X 

^—-^6 io, u— tfy-r^-— hld, 7* h^-rt- 

KPD, njft7^^^6 3 0. if- 5X^9 1 1. tiJ: 

^T/Ei7-7 9 1 3 $:{)ix.Tl^ 0 d©«pT. 

y-f ^-h*PD*3J:^or»i7^;U^6 3 Ott. X^— >* 

6 1 OW^teSfCiSSnT^O, ^^^^ifiKLT 
^-5>„ X^— y6 1 0 {Cti, ^187^ Jl^ 6 3 0 47,7 

-r h*$-a--5fc4e)©^rt«6 2 o^Kitenxv^. 

[0 12 7] 3tqE^a.— Jl/6 0 Hi. U— tf^-f 

HLD07P> hTttU^jffllC^T-r/N* • Zf^yif • 
tfV-rj yi/Q l 5 £<ftx.T:fcD, U— tf ^-f ^ 

-HLD©W735t (70>h7t) fi. *77<A9 2 1 
€r^SbT^g|5©7tgB (B^-B-^ 1 ) IZfemZtlZo . 
[0 12 8] 0 1 6tt, yt^-Jz.—KQ 0 1 (DKytr— 
i>§ 0 3F*3«:±73^5*-fc¥M01r$)^„ cldl'^TJ; 
7*hy-ft-KPDtt, U— tfy-f h'LD 

3 0li, «A«K«#^liJ«7-f ;|/^*»6«|ric3?nT*J 
0, ^i6 2 0i;»oTSiei <t^2^:s 

[0 12 9] uSmyj )V5> 6 3 0*^l{4gtc^®)-r-l> 
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6 3 0\Z&-dT7-< )l?*)>{ft*n (ffife<D$L&<Dyttf 

i/-- yy-r ^-hld^7^m *tg:7*- ^y-f:<^ 
-KPDf;:^lJii-r£o 
[0 13 0] 7^*5, *IW)7 4)V$ 6 3 OcD^gjfCO^T 

?6fri, itf«l1±^< 1 — 2 /zmcDi2:^0 L^J^fc^t-^ 10 

®, ^my^)i^6 3 o^id^m (^itefich^2fe 
^ 6 3 ocD&mmmfim^ztzfrz, i^sioiai: 

6 3 0 LTSfflt^) £ £#nntrc& 

<5 o 

[0131] u±.<D&o\zmfczntz.if$mv>wm\z.fr 

ommz-o^xmm-fz,. 20 

[0 13 2] if, alWiy J )l-5> 6 3 0£fSSH£«t£*£ 
»i£-tt, aJWjy^)l^6 3 0£gj®L/tlx-+i-*;?''f ;^-— 
^ ; LD©A*•;/^:ft«•>':*- hy-f^-KPDC.koT^ 

•r^o 7*^-fjt--h*PD«, -t-ws^s^wjEm 

[0133] uIW}-7-< )\>7 6 3 0 £g| 2 ^BS^ 

trtz>. 30 

[0 13 4] faJPgfitt, *EE«^V 2 {Cgcft*, U- 

[0 13 5] ^Jil«BJUfccfc3tC, *H)^0D^ic:^^ 
3l— )l>& 0 1 !CJ:ntf, 1/-W^-HLD 

s> 3.-^5 o i tmme>$)mAmz>ft2>£mz, 

[0 13 6] ^tt0K£#B3Lft^*^Bjc7)0;g/ ct f| 

m\zm&ztitti,K izmm-v&rus, tevtm^o^miz 
[0137] ^mmcD-mmmmt ltwdm 50 



£\zhmmwe&z>. 

[0 13 8] 

[%Bj©3a*] &±m.w\stz£o\z, w*3ai~6, 1 
3, 1 4izm$Si(D5&wiz£tu£, ytmfrZMtiztifzyt 
<Di&m£ij;itye%im$:mmm\zmm-?z> z\ ^sjm-^$> 

wsrjb 7~i2, i5~i7 \zmm<o9twiz ctn«, * 
immommtzwiw] 

[01] #%Bj3©$g 1 (DmmcDi&mizfrfr&yt^-jKD 
[02] ei 1 ©^6 ; e^^^ia*-jx*ti7c^>'a.-;i/© 
[ei 3] ® 1 <nft^—y\zmKt>ntzytmm.mh, y 

[H4] 0 1 (o^-yizm^ibntzymmwDmrn. 

[0 5] 01CO^-^{'<ix.e.tlfc*%B^©^2©S| 

[0 6] 01<7)5 l d;^:^^i^^;-5.^CD^^-^C9«fiK 
**-r#4ffi0T?*-5. 

[07] mQ<F>ft^-?\zmxzntz%Mm&w>ii, y 
[0 8] mi£>£zfim6<Dit^-7 tmt£^m<D^t=E 
[09] ^w&ms&mmnMmizfrfrzyt^zi;;!.— 
[010] m2a^umQ^>tft : ^zy=L-)vtmti^mm 

(nft^iS^-)\s(DMi&&jjk-ry~av ym-Z'$>2>. 

[01 1] 02, 09, *3j;Ot0i O0)ttxa-J^ 

[01 2] *%BJCD^4«|?Sg<7D0,#.(C75^-5^ ; e>'3. 
-^©fll^^-^-r y y 0TS -5. 

[013] ^WMtomsfDmrnviMmzftfrzyt^i?:,. 

[014] 01 3©3t*^3.— JUcfflfAStlfc^n^ 

O^fiJt • tsitg^^-r¥®0-c&-5„ 

[015] *%BJco^6«|^JIfi<f PIBC*»*»*3ltt^3. 
-^©«fi)t^^T^0-rafe^„ 

[0 16] 0 1 5»7t^E:^zi.-JHCi)i^enifci , £ ; E-^ 
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